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&. Aimal metabolism. The nature of chlorine d-ooxide anc sodzuam
chlorite residue in animals is adequately understaood. Chicrine dioxide
is rapidly reduced to form chloride. Sodium chlorite, while under
azidic ronditions in the digestive tract will convert to ohlor.ne
digxide, whichk in turn will be reduced to chleride. Chloride w21l be
el minated by urinary roules.

. Metabolile toxicology. The termiral metabnlize 1 cnhloride.

8. Encocrine éisruption. Sodium chlorite and chlorine dioxide

are cxidizong agents, whichk in che presence of organ reducing groups
will be reduced to the terminal residue, chloricde., There were no

cadications cof effects on fetal developmental in either rats cor
rapoits. At daoses likely to be enceountcered from a field use of sodium
chloride, is not likely that either sodium chlorite or chlorine dicexide

are endocrine disruptors.
C. Agoregale Zxpocsure

1. Diezary exposure. 'The chronic reference dose (cRID) and the
cute reference dosgse {aRfD) were determined a5 0.3 mg/kg/cday ard 2.5
gi/kgiday, respectively. These were based cn the two gencration ratl
}DHEL ol 30 mg/kgs/day and the acute oral LD, of 25% mg/kgiday and an
uncertainty factaor of 100. These reterence doses were rval.culated hased
ot EP2 rogaletl lena concerning chlorite residue 1a drinking water sincoe
ch.orire dioxide -5 used in water treatment for sanitaticn purposes.

i. Foed. No residue cf chlorite is expected in cr on wheat, barley
or cat raw agricultural commodities focllowing the labeled use paltern
and fel.iowing standard agronomic practices. Chlorite s expected to
convert to chlorzne dioxicde, which ZIn Lurn will be reducced to the
terminal resicue, chleoride. Sodium chlorite is exempt from the
roeguirerent of a telerance wien ased in growing of Lhe raw agricualrural
commodizies croco group Brassica [coie) leafy vegetables and radishes
140 CFR §180.1C07C;. ZPA !{Breanis, Antimicrobial Division, August 5,
2003 approved the post-harvest use of chlerine dioxice, as generated
from scdium chlorite scluticn cn scored potatoes at use rvates cf up Lo
400 pom.  E2PA determined that it wes unlikely that there wcoculd pe a

ezsidue on the ‘reated peotatoes sc nc {cod tolerance was regquired. The
U.S. Food and Drug adZdminiscratioen (#DA) approved the use of chlorine
dioxice cn cer=al [lour {(incltuding wheat and bariey [malted [lourl! in
an unsoéci‘ ed guantity not more than sufi.clent for bleaching purposes
{21 CFR §.37.105}. FDa approved the used of acidified scdium chlerite
faor use on poultry carcasses, red meat, sea fond, and fruits ard
vegetables following a potable water rinse as a secondary direct food
additiwve (21 CFR 5173.32%). Sodiur chlorite and cherire diexide are
also used in the wmanafacturirg of paper and paper board for usc in
contact with foed (21 CFR §188.17507%.

ii. Drinking water . EPA establashed a maximum concentration limit

1 m

iM2L1 cf choeorize an drjnking wuter cf 1.0 mg/l or L ppm. Chlorine
droxide is usaed =o treat municipal drinxing water pplies. Tuae E2A
FIRST model (FQPaA Irndex RGSEIVOLI Screening Tool) was used to decermince
a conscrvative estimate of how much chlorite would mowve from a 427 acra

watershed to a 13 acre 9 ft deep pond. The cstirmate cons d Tcd 50% of

Lhe applied material of a totel of 0.2 Ib aifacre as being in the

chiorite feorm and further cons:dered 8% of this moving %c the pond and

that wll mwaterial would pe ir ar ionic solucicn form and not adsorbed

» sediment.  The tctal caleulated resicdue -s 10 ppb of chliorite. The
imated amount of chlorite that would be in sclusion is approximately

00 rimes lesz than that cf the established MCL.



2. Non-dietary expesure, Sodiumn chlerite anc chlori.e dicxide are
current Ly not registercd for use on any residenticl non-food site.
Therefore, resident-al exposure zo sodium chlorite and chlorine dioxide

sidues wolld be enly throcugh dietary exposuare, including drinking
waler.,

13, Cumit_azive Effests

Thnere 1s no information currently available o indicave that toxic

effects praduced by sodium chlor:te and chlorine dicxide are cumularnive
with vhoese of any other ccmpound.

E. Safeocy Determination

1. 0,48, population. Rasea o the conservative exposur“ assumpllona
descr
I I

ibed anove and on the completeness of the toxlicclogy datavbase, it
can ko conciuded thut totul aggregate exposure trom Togd and warer to
the U.5. popt’ lon and all evaluatad population subgroups [rom godi

chlorite Zrom all proposed uses will be well below the akronic and
ancute R{Ds. KPA generally has nc cenre~—s oy estimaled exposures helow
100% of tLhe RID, since the RED represe s the level at or below which
daily eagregate exposure will not pose an appreciakle risk ts human
healcl. Thus, Bi-oxide Crep Sciences LLT believes 1t can be concluded
zkat there is reasonable certainty that ne harm will result frem
aggregate exposure o sodium chlorite residues.

2. Irfante anc cnildren. [11 assessing the potential for additional
sitivity of infants ard children to reasidues of sodium chlorite, the
CaLa from developrmental toxicity studies in both Lhe rat and rebkit and
a Lwo generatich reproductlon study in rats have pegen considered. “he
developmental toxicity studies ewvaluate poterntial adverse effects on
the cdeveloping animal resulting from pesticide exposure to the mother
during prenatal development. The reproduction study evaluates efiects
from exposure to the pesticide on the reproductive capability of mating
anima.s througll two genserations, as well as any observed sysiemic
toxizity, Since none cof the stucies indicate the offspring to bhe more
sensic and all e=frfects were sscendary to severe far maternal
cox’einy, Br-oxide Crop Sciences LLOC believes that infants and children
are protected and that. an additicnal uncertainty faczor for infants and
cnldaren is rnot warranted.

,h’

I'. Internacicrnal tolerances

No CODEX maxiwmur residue levels (MRL 3! have hecon estabnlished £
res.duss ol chlorine dioxide or chlorite on any crops at this “ime.
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The Office of Pesticide Programs has received your application for registration. If vou
submitted data with this application, the results ol the PRN-80-3 screen will he communicated
separately. During the admimistrative screen, the Office of Pesticide Programs has determined
that this Action is subject 1o a Pesticide Registration Service Fee as defined i the Pesticide
Registration Improvement Act.

The Action previously identified as R18.0 has be 1 reclassified as Action Code: R17.0
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Please note that no fee is due for this action.
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D. The results of tests on the amount of residue remaining, including a description
of the analytical method nsed.

No ficld residuc studies were dane [or acid activaled sodium chlorite on wheat,
barley, and/or oats. Bi-oxide had been informed that the Registration Division (RD) will
accept published literature that shows sodium chlonte f chlorine dioxide will not result in
residues of concern on taw agricultural commodities. It position was taken since the
chemistrv is well know within the Agency.

A potato storage residue study by Tsai et al (f Food Sci., 2001, 66:4,2-477)
reported the lollowing. Polatocs were treated in chambers for up to one hour with 1,000
ppm chlorine dioxide using a treated air stream and with 400 pprn chlorine dioxide using
an atomizing spray system. Treated polatoes were peeled and extracted for residues.
Residues were measured using ion chromatography with a sodium borate / «luconate
mehile phase and a UV detector, Chlorine dioxide residue was measured 2 chlorite; the
method could not discriminate between chlorite and chlorate as both eluted at the same
tine; the imil of detection for both chlorile and chlorate was (.1 ppm based on a signal-
to-noise ratio of 3. On a dry weight basis, chlorite residues oo potato skin and whale
potatoes were <0.6 ppm and <0,07 ppm, respectively, Chlorate residue on whole potato
was <0.07 ppm. No residue analysis was done for processed potato: however, processing
would be expected to reduce any potential remaining chlonte to chloride.

A strawberry residue storage study by Han et al (f Food Protection, 2004,
07:2450-2455) reparted the following. Strawberries were treated with chlorine dioxide
for 10 minutes at 3.0 ma/Titer and (hen stored for one week at 4°C, Residues were
delermined using an amperometric titration method, For the day zero treatment, the
chlorine dioxide and chlorite residues were 0.19 = 0033 ppm and 1.17 + 2,02 ppm,
respectively and at one week afier treatment the chlorine dioxide and chiorite residues
were nonc detectable and 0.07 £ 0.12 ppm, respectively. This rapid loss of chlorite in
one week represented a 94% reduction of the total that had been measured on day zero.
This loss demonstrates the reactive and unstable nature of this chemistry in the presence
of organic material.

Although there is no published literature to report on chlorine dioxide and chlarite
treatments for field grown small cercal crops, chlorite has been reporied to remove lignin
from small cereal fractions. The lignin conten” "n cercal grains can vary from 7 to 18%,
depending upon the age of the plant; this lignit. vould serve as a sufficient reduction sink
for any foliar applied chlorine dioxide/chlorite.

Based on the potato and strawberry results and with a minimum 3 week PHT for
the labeled use on small cereals, measurable residues of chlorine dioxide and chlodte
would ~ ot be expected in or on the grain or straw of field weated wheat, barley, and oats.
Fuarthe. .aore, residues would not be expected in poultry, swine, andfor cattle (beef and
dairy) when livestock are feed with treated grain and/or straw (cattle feed only). Any
chlorile residue that did remain on grain or straw (cattle fecd only) would be expected to

ChemReg International I.LC
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G. Reasonable grounds in support of the petition.

In a pre-registration meeting with the Registration Division (RD) on November
16, 2004, Bi-Oxide Crop Science LLC (Bi-Oxide) requested an exemption from the
requitement of a tolerance for the food/feed use of acidified sodium chlorite when used
on field grown wheat, barley, and oats. RD found these requests acceptable since sodium
chlorite/chlorine dioxide chemistry is well known in the Agency. Sodium chlorite and
chlorine dioxide are oxidizing agents that will be reduced to chlorite when in the presence
ol organic reducing functional groups.

EPA and the U.S. Food and Drug Administration (FDA) have already taken
actions regarding chlorine dioxide and chlorite residucs. Sodium chlorite is exempt from
the requirement of a tolerance when used as a seed-soak treatment in the growing of the
raw agricultural commodities crop group Brassica (cole) leafy vegetable and radishes (40
CIR §180.1070). EPA (Antimicrobial Division, August §, 2003) approved the post-
harvest use of chorine dioxide, as generated from sodium chlorite, on stored potatocs at
rates of up to 400 ppm. EPA stated that “After careful evaluation by our scientific staff it
was determined that it is unlikely there would be a residue of chlorine dioxide on the
potatocs, so no food tolerance is required”. No restrictions were placed on potato culls,
which are a cattle feed item. FDA approved the use of chlorine dioxide on cercal flours
(including wheat and barley [malted flour]) in an unspecified quantity not more than
sufficient for bleaching purposes (21 CFR §137.105).

The use of acidified sodium chlorite as a fungicide for fieiu grown wheat, barley,
and oats with one or two application at or following flowering with a minimum 3 week
PHI after the last application is not expected to result in any residucs of concern. The
terminal residue of sodium chlorite and chlorire dioxide is chloride.

ChemRe, nternational LLC
Tolerance Petition for Sodium Chlonte/Chlorine Dioxide on Small Grain Cercals
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BRrRUCE D. RIGGLE, Pii.D.

{ictober 173, 2005

Wia Hand Delivery

U8, Environmental Pratection Agency

Office of Pesticide Programs (7404C - APPL per = E.E-)
Registration Division

Crystal Mall #2

1810 Bell Streer

Arlingion, Virginia 22202

Auention: Carl Grable

Ref:  Sodiam Chlorite Registration for Ficld Treated Wheat, Barley, and Oats .
Formulator's Exemption / Repack of EPA Reg. No, 5382-43 '
Pelition for an Exemption from the Requirsment of a Tolcrance
Eedoced Risk Use Classification ™ ~guest
Proposed PRIA Fee Code: R18

Biox Plus FPA No. 805356-X XX
Drear Carl:

ChemBeg Internatonal TLC (Ch~nReg) is submutting on behalf of Bi-oxide Crop
Seience (Bi-oxide) for a registration and «n exemption from the requirement, of a tolerance For
the field use of sodium chlorile on wheat, barley, and oats. The relasl product will be numed
Biox Plus. This follows the pre-registegtion meeting of November 16, 2004 with the Registration
Division (RD) of the U.8. Environmental Protection Agency (EPA). In that mecting, ChemReg
informed RD that Bi-oxide would supply the necessary data for a Formulator's Exemnption
Registration {(a repack) for sodivm chlonie and that Bi-oxide also wished 1o cxpand the existing
use patteen Tor sodium chlorite to include Geld applications to wheat, barley, ar aats and that the
EPA accepted lerminal residue is sodium chloride {lable sall). Also in that mesung ChemReg
requested that RD accept dala waiver requests in place of actual GLP Guideline Studies. RD

CONSULTANTS TO SUCCESS™

Exj ﬁse_ in ’]’oximl«ngy, Residue and Product Chemistry, Environmental Fate, Efficacy, Registration
Strategies and lmplﬁmtniatlu!l, Regulatory Compliance, Label Development, Exp-ns;lre and Risk
Assessments, Data Citation and Compensation, Study Design and  loniloring.




Office of Pesticide Pr‘ngr&.‘ .
Rewstration Division .

{arl Grable

October 13, 2005
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agreed Lo this request based on the fact thar the chemisiry s well known within the Agency, RD
did however stipulate that the waivers would have (0 be detailed and would have o address the
basic requirements for field use as not covered im the current Vulcan Chemical registercd use
pattern. RID also agreed to ChemRep’s request that the detailed waiver reguests would be in a
report fornmat as specified in PR Notice 86-5 and would he assigned MRID numbers.

The Agency and the U.S. I'ood and Drug Administration (FDA) have already taken the
following actions regarding crop and food uses of sodium chlorite and chlorine dioxide {the
Agency accepls these two chemicals to be one and the same). Sodium chlorite iy exempt from
the requirement of a tolerance when oscd as a seed-soak treatment in the growing of the raw
agricultural commaodities crop group Brassica {colc) leafy vegcetables and radishes (40 CFR
§180.1070). The Agency (Brennis, Antimicrobial Division, August 5. 2003) approved the post-
harvest use of chlorine dioxide, as generated from sodium chlorite, on stored potatoes al rates of
up to 400 ppm. EPA excmpted sodium chlorite and chlorine dioxide from the requirement of a
tolerance and siated that “After carcful evaluation by our scieniiiic stalT it was determines® *hat it
15 unlikely that there would be a residue of chlorine dioxide on the pitatocs, so no food Lucrance
is required”. It should be noted that no restrictions were placed on potato culls from this post
harvest use and that potate culls are g cattle-fecd ilem. FDA approved the use of chlorine
dinkide on cereal flours (including wheat and barley |malted (our]) in an unspecified quantity
not more thap sufficient for bleaching purposes (71 CFR §137.105). This approved use wo 4
potentially leave residues of sodium ~hlorite, hov :xperience with this chemustry has
demonstrated that in the presence of _-ganic matter, chlorine dioxide will be rapidly redv-~=d to
sodium chloride.

Again, Bi-oxade is requesting g Formulator’s Exemption registration and Bi-oxide will
rely on Vulcan Chemical (EPA Reg. No. 5382-43) for product chemisiry (40 CFR §158.7 309,
wildlife and aguatic organisms data (40 CI'R §158.490), and toxicology data (40 CFR §158.340).
Included in this registration submission is a letter of support from Vulcan Chemicals, To suppaort
the other {minimum) data requirements, Bi-oxide bas also included guideline data waiver
requests {again in the 86-3 report format). These reports, with associated Guideline Reference
Numbers are listed in Table 1.
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Waiver Request for Magnitude of 71234
the Residue in Plants and Livestock

Animals for the Ovaluation of

Sodinm Chlorite/Chlorine Moxide

far Usc on Field Grown Wheal,

Barley. and Qats; Reporl No.

CRGC-2005-2; June 21, 2005,

233 pages.

Waiver Reques  or Nature of the 171-4
Residae in Plants for the Evaluation

of Sodium Chlonte/Chlonine Dioxide

for Use on Ficld Grown Wheat,

Barley, and Qats; Report No.

CRGC-2005-3; Tune 21, 2003,

116 papes.

Waiver Request for Soil Disaipation 164-1
for the Evaluaton of Sodium Chlorite

/Chlonine Dioxide For Use on Fleld

Grevan Wheat, Barley, and Oats;

Reporl No. CRGC-2005-4:

August 1, 2005, 87 pages,

Waiver Request for Photodegradarion 161-2
in Water fur the Evaluation of Sodium
Chlorite/Chlorine Dioxide for Use on

Field Grown Wheal, Barley, and Oats;

Eeport Nao, CRGC-2003-5;

August 2, 2005; 108 pages.

Waiver Request for Hydeolysis [or 1a1-1
the Eval " 1 of Sodinm Chlornites

Chlorine Dioxide for Use on Field

Growr  Yheat, Barley, and Oats:;

Repore o, CRGC-2005-0;

August 2, 2003: 4] pages.

Waiver Request for Melabolism * 162-1
Aerobic 5011 for the Evaluation of

Sodium Chlorite/Chlorine Dioxide

for Us  mn Field Grown Wheat,

Barley, and Oats; Report No.

CRGC-2005-7; August 2, 2005,

O35 pages.
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9ot 13 Waiver Request for Sediment and 163-1
Soil Adsorption/Desorption for the
Evaluation of Sodium Chlorite/
Chlorine Dioxide for Use on Field
Grown Wheat, Barley, and Oats;
Report No. CRGC-2005 §;
August 1, 2005: 74 pages.
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100013 Waiver Request for Re-Lniry Fa2-1,
Exposure Protection Evaluaton of
Sodium Chlorite/Chlorine Dioxide
for Use on Wheat, Barley, and Oats;
Report No. CRGC-2005-9,
July 13, 2005; 55 pages.

1l of13 Waiver Request for Spray Drift for 201-1, 202-1
the Fvaluation of Sodium Chlorite/
Chlorine Dioxide for Use = Field
Grown Wheat, Barley, ane. Jats;
Report No. CRGC-2005-10;
August 1, 2005; 76 pages.

120f13 Waiver Request for Non-Targel 121-1, 122-1
Terrestrial Plant Requirements for
the Evaluation of Sodium Chlorite!
Chlorine Dioxide for Use on Field
Grown Wheat, Barley, and Oats;
Report No. CRGC-2005-11;
July 19, 2005; 105 pages.
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2of 13 Waiver Request for Non-Target 141-1, 141-2
Pollinating Insects and Honey Bees

for the Evaluation of Sodium Chlorite

/Chlorine Dioxide For Use on Field

Grown Wheat, Barley, and Qals:

Report No. CRGC-2005 12;

July 19, 2005; 65 pages.

COMPANY AGENT: _Buwee D, Rigal, gi U @&%T"'
NAME - “SIGNATURE

Contact imormation: Bruce D. Riggle, Ph.D  phone 970-392-145; cell 703-927-8546;
ripgle@chemreg.com.
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